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ABSTRACT 
This research looks at the level of Technology Acquisition and Transfer effort in Gauteng 
Metropolitan Municipalities.  
Over the years, Municipalities within South Africa have been acquiring new technology from 
companies both locally and from abroad. However, not all received new technologies are optimally 
used or operated. With the increase of new technologies developed every year, municipalities 
continue to purchase new technology in the hope of increasing their service delivery. 
 The researcher looks at the available literature on Technology Transfer; both from international 
and local sources with a special focus on the technology acquisition and transfer activities, modes 
and players. The researcher also looks at the state of technology transfer effort by the SA 
government, particularly in terms of the progress made in establishing the Technology Transfer 
offices across the SA tertiary institutions and other government entities, and developing policies 
and procedures governing the Technology Transfer effort in SA. 
The study aims to address the leadership, technical and analytical skills gap and their effect on the 
purchase of technology and collaboration and external technology transfer and how ultimately it 
affects technology transfer performance and overall, the municipality performance. This study 
examines the factors that can influence municipality performance after acquiring new technology, 
particularly in Municipalities.  
To achieve this, the researcher conducts a survey on Gauteng Metropolitan Municipalities. A 
structured questionnaire and face to face interviews are conducted with prospective respondents 
and the results of this survey are tested against the hypothesis.  
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CHAPTER 1: INTRODUCTION 
This chapter will define the technology transfer and highlight the processes organisations undergo 
to acquire technologies. The chapter will also provide the study motivation, present the problem 
statement, research objectives as well as outline the key assumptions of the study along with its 
limitations. 
1.1 Background to the problem  
[1], construe technology transfer as the process of transferring skills, technical knowledge and 
technologies from one firm/organisation to the other to widen the accessibility of technological 
developments to a range of operators. Technology-based companies, in advancing themselves and 
maintaining competitiveness, along with keeping in touch with the changing environment and 
technological innovations, regularly upgrade their technology. Newly acquired technologies may 
be a refinement of existing installations or serve to bridge the competitive gap within the 
technology space within which acquiring firms operate. Before acquiring new technology, some 
procedures or facts require consideration. Noting the use of varying systems for investment and 
divergence in operational requirements, in searching for remedies to existing and forecasted 
problems, technology is often acquired by companies as a packaged solution to problems.  
[2] questions that, “although there are technology drivers prompting a need for new forms of 
knowledge within the organisation, is the current Leadership and existing infrastructure in the 
organisation suitable for the successful deployment of new knowledge and the technology 
acquired?” In particular, will the infrastructure sustenance the successful transfer of technology 
and knowledge? The Organisation of Economic Co-operation and Development (OECD), 
highlights the absence of invention in planning processes, production and service delivery in the 
context of new-age companies, science councils, universities and government departments, thus 
lagging successful international competitors [3]. [4], further note the critical nature of technology 
and knowledge management efforts in the drive to industrialise developing and transitioning 
economies, with governments and indeed municipalities expected to be in the driving seat.  
Technology transfer has emerged as a focal policy imperative for technology-importing 
developing nations. Historical studies done have been conducted chiefly by government-owned 
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institutions or external R&D entities. Therefore, governments put a high priority on value creation 
through knowledge transfer from tech developers to acquiring firms.  
Popular opinion suggests that African countries, indeed including South Africa, outsource 
infrastructure development and technologies from foreign firms as a necessity in daily operations. 
This may prove problematic in instances wherein enhancement and maintenance of such 
infrastructure are needed due to a lack of necessary skills and expertise. As a consequence of this 
skills and knowledge gap, technology/equipment ends up becoming precipitously dormant and 
unprofitable to the organisation. 
Municipalities in South Africa pursue the recommended regulations as per [5] and [6] to access 
technological solutions, while the private sector companies use either the bidding process or 
alternatively source solutions straight from manufactures with lesser restrictions. During 
technology acquisition processes, innovative companies package technology as a one-stop-shop 
solution. Most of the times the institutions receiving these technologies are not ready for the 
technologies or have not schemed for it to the future beyond the contractual period. The research 
will indicate the various mechanisms of technology transfer, leadership and performance of the 
South African municipalities after acquiring new technology. 
These study aims to investigate whether intra municipal leadership and technical/analytical 
personnel take necessary decisions and precautions in case of transfer of knowledge to ascertain 
the seamless hand-over and if that influences the purchase of technology & collaboration, external 
technology acquisition and technology transfer performance. The study will also investigate how 
these factors affect the municipality performance after purchasing of the new technologies. 
1.2 Study Motivation 
Engineering, operations, maintenance and leadership management of every institution are highly 
reliant on technology transfer. According to [7], there is a common challenge in the municipal 
domain which is that of technology transfer. The research by Kachienga also indicates that South 
African tender boards do not possess the technical know-how for selecting optimal equipment that 
satisfies user needs as well as technical requirements [8]. 
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Technology transfer offices (TTO) in South Africa are working mainly in the public space funded 
by the government. These collaborate mostly with institutions of research, universities, innovation 
incubators, science and technology parks. Due to lack of interdependencies amongst these 
institutes, the information does not reach public enterprises such as municipalities where required 
most. 
Kachieng’a commends some of the following interventions: 
• Management of the life cycles of technological equipment to improve on operational 
capabilities, maintenance and usage for intended purposes. 
• Redefining of tender boards operations. 
For South Africa as a developing sovereign with growing infrastructure developments, technology 
transfer and management programmes, it becomes vitally important to overemphasize on these 
concepts, particularly from a municipal viewpoint. Therefore, the research will explore current 
instruments of technology allocation for the acquisition of and current implementation frameworks 
for such technologies. 
1.3 Problem Statement 
Over the years, South African municipalities and municipal entities have been acquiring new 
technology from foreign firms. Received new technologies are however not optimally used or 
operated in some instances. With the increase of new technologies developed every year, 
municipalities continue to purchase new technology in the hope of increase their service delivery. 
The study endeavours to ameliorate the lack of leadership skill and technical/analytical skill’ effect 
on the purchase of technology and collaboration and external technology transfer and how 
ultimately it affects technology transfer performance and overall municipality performance. This 
study examines the factors that can influence municipality performance after acquiring new 
technology, particularly in South Africa. 
1.4 Study Purpose 
The present research purposes are to examine the stimulus of leadership skills; technical/analytical 
skills influence purchase of technology and collaboration; technology transfer performance and 
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external technology transfer and their impact on municipality performance after acquiring new 
technology from companies outside South Africa.  
The study is steered by the following enquiries: 
• To what degree does leadership, skills influence the purchase of technology and 
collaboration, external technology transfer. 
• To what extent does and technical/Analytic skills influence purchase or technology and 
collaboration, external technology transfer. 
• To what extent does technology transfer performance influence municipality performance? 
1.5 Research Objectives 
Successfully addressing the above-mentioned enquiries will result in the satisfaction of the study’s 
objectives, viz.: 
• Determine the impact of leadership skill on purchase of technology/ collaboration and 
external technology transfer by Metropolitan municipalities in Gauteng. 
• Examine the impact of technical/analytical skill on purchase of technology/ collaboration 
and external technology transfer by Metropolitan municipality in Gauteng. 
• Assess the influence of technology transfer performance on the municipality. 
The Importance of the research problem 
The findings of the study will contribute both practically and academically. On the practical 
spectrum, information obtained will guide technology managers to better utilize new technology 
in increasing municipality performance. Academically it will add new literature in the existing 
body of literature. 
1.6 Limitations and assumptions of the study 
The scope of the study is limited mainly to the Gauteng Metropolitan Municipalities which 
recently acquired new technology. Managers who dealt with Technology acquisition and transfers 
will be interviewed but however, may detail what emerged during the progression of technology 
acquisition and transfer inaccurately. 
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1.7 The Proposed research method, stratagem and plan 
The method to research will comprise of: 
● Extensive literature reviews on existing theories and models. 
● Data collections using semi-structured interviews and questionnaires. 
● Conclusion 
The proposed schedule is as follows: 
 







CHAPTER 2: LITERATURE REVIEW 
2.1 Overview of South Africa Municipal landscape 
Meissner notes that post-apartheid the South African government entrusted its local government 
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South Africa since its independence in 1994 is remarkable [10]. The 1996 Constitution directs 
local municipalities to provide basic services and in turn eliminate present backlogs accumulated 
through years of separate development. The environment in which municipalities operate is mired 
with rife scrutiny emanating from changing technology, public and political service improvement 
expectations, as well as program reviews [11], [12]. However, almost all municipalities are 
challenged with regards to merging community involvement and giving precedence to community 
needs with regard to the wholesome municipality’s development planning process - municipality 
continuously seeks to improve its services to the public, hence the need to purchase new 
technology to increase productivity. 
The municipal government are expected to champion citizen involvement in all governance and 
development endeavours through the provision of practical and effective participation 
opportunities. Municipal governments are therefore at the core of the democratic system that has 
developed in South Africa since the political conversion [9]. 
2.2 Technology Transfer in the South African context 
To local research institutions along with universities, the concept of Institutional Technology 
Transfer Offices (TTOs) is new and has yet to be adopted by some research institutions [13]. Given 
the infancy of the Technology Transfer Office (TTO) space within the country, a limited 
proportion of municipalities in South Africa have overt Intellectual Property (IP) policies [13]. 
The government’s journal of the Framework for Intellectual Property Rights from Publicly 
Financed Research in 2006 has to date received significant analysis.  
Cognisance of global trends appears to have been the main facilitator in the setting up of TTOs 
locally. Prior to any evocative efforts by the government to boost usage of research outputs, some 
offices were established whose areas of focus included funded research, contract management, 
development, as well as industry liaison. Given the infancy of the TTO space in the country, the 
pioneering institutions normally dispersed the aforementioned functions around some of the 
offices [14]. 
According to [14], the number of TTO’s is continuing to grow in South Africa with several 
municipalities in collaboration with academic research institutions still busy establishing their 
TTO’s. However, there has been no benchmarking comprehensive of the performance of South 
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African TTOs. Table 2.1 details some survey data relating to TTO activity for 4 South African 
universities. The data is, however, lacking in the context of some pertinent benchmarks, including 
but not limited to patenting activity and invention disclosures. More so, the results of the survey 
are not universally comparable across the sample institutions. Notwithstanding these limitations, 
the data provide support to validate the non-uniqueness of TTO activity in South Africa compared 
to other geographic settings. 









Staff 2003 1,246 1,924 1,014 530 
Students 2003 19,978 24,769 16,660 27,729 
Licenses     
2001 2 0 3 3 
2002 4 0 3 1 
2003 3 0 3 1 
Spinouts     
2001 1 0 4 3 
2002 0 2 2 4 
2003 1 0 1 0 
Licenses income 
2001-2003 
R209,000 ? R1,656,948 R32,173 
Patent budget 2002-
2004 
R450,000 R355,000 R500,000 R800,000 
TTO staff FTEs 
Professional support 




1,5 2 1 
Source: [13] 
Wolson takes note of the increasing emergence of TTOs in institutions that previously had no 
offices.  As per [14], those institutions without TTOs resort to outsourcing services as the need 
arises or do not at all participate in technology transfer institutionally. In the latter case, individuals 
from those respective institutions or select municipalities may, however, engage in technology 
transfer either directly or through outsourcing. 
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2.3 The Southern African Research and Innovation Management Association 
The Southern African Research Innovation Management Association (SARIMA) which was 
established in 2002 works as a sponsor organization, providing individuals from government, 
universities and trade, who share research and innovation management interest, a platform for 
interaction. 
SARIMA’S purposes comprise of: 
• Professional expansion of research management personnel and intellectual capital creators 
• Advancement of research management and research administration best practice 
• Facilitating educational value creation, economic development and public welfare through 
intellectual capital  
• Policy advocacy and national lobbying towards institutional research support and 
innovations in intellectual capital  
• Progression of science, technology and innovation 
2.4 Main policies relevant to technology transfer 
Numerous policy developments have come to the fore since the end of the apartheid era in 1994. 
Recognition of the critical role of innovation as a driver of development, a facilitator of 
competitiveness and enhancer of a better quality of life, has continuously increased. Through the 
White Paper on Science and Technology (1996) a National System of Innovation (NSI) was 
recognized. An assortment of vital permitting policies and strategies directed at informing the 
national tactical expansion of science and technology was established as a framework with the 
birth of the white paper.  
SA released a Framework for Intellectual Property Rights from Publicly Financed Research in 
2006. This framework is projected to conduit the “innovation chasm” which describes the 
mismatch amongst knowledge generation particularly by universities and research institutions and 
market needs. Despite the performance of high-quality basic research by research institutes local 
technology-driven firms and indeed government wings like municipalities normally source their 
technology from abroad - this in the backdrop of the comparably sophisticated nature of industry’s 
manufacturing operations. The impact on economic growth of local innovation remains relatively 
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minimal. The Framework for Intellectual Rights advocates for consistency in the protection of 
intellectual property developed through public financing in accordance with international practice 
– this while staying abreast of the local context. Institutions are implored to exercise IP policies 
that are consistent with the legislation within a set timespan from the effectual date of the 
legislation. 
The framework proposes the adoption of various provisions deducted from the U.S. Bayh-Dole 
Act.  
These include: 
•    Institutional responsibility for intellectual property protection in exchange for exploitation and 
usage right  
•    A duty that is reporting designated government agency about IP management activity 
•   Obligatory IP exploitation revenue sharing with IP inventors as key beneficiaries.  
•    A right for the government to a “free license” to IP should this be in the national interest 
•    Proclivity to licencing with local businesses and small firms enjoying first preference  
2.5 The Great Man Theory 
The Great Man Theory is premised on the idea of intrinsic leadership traits. This entails that leaders 
are born leaders and their destinations are pre-determined from birth – this is a contrast with the 
idea of leaders being ‘made’. Further, the theory suggests that when it is when confronted with 
appropriate situations that leaders rise. In contrast with this theory, [17] postulates that leaders are 
a product of their work and social environment. Society, in essence, shapes its leaders; this in 
contrast with the notion of society being shaped by its leaders. [15] reiterates by pointing that 
“various heroes were simply the product of their times and their actions, the results of social 
conditions”. 
Scholars contend that the idea of leaders being born is contestable on the grounds of lack of 
scientific validity. A more agreeable notion would suggest that leadership is a combination of 
numerous factors and inputs coinciding within the same time period.  
 
23 | Page 
 
2.5.1 The Trait Leadership Theory 
Table 2: Trait Theory and Skills Table 
Behaviours Aids 
Situational adaptability Cleverness (intelligence) 
Environmental and social consciousness Conceptually skilled 
Goal and accomplishment oriented Creativity 
Assertiveness Diplomacy and tactfulness 
Cooperativeness Fluency of oration  
Decisiveness Knowledgeable about group task 
Dependability Organized (administratively skilled)  
Domination Persuasion 
Active Socially skilled 
Persistence  
Self-assurance  
Stress tolerant  
Responsible  
Source: (Matthews, Deary & Whiteman, 2003). 
According to [16] Trait Theory, emotional stability, willingness to admit faults and errors, 
intellectual prowess as well as an endowment with good interpersonal skills and relations are the 
factors that either make or break a leader.  
2.5.2 The Behavioural Leadership Theory 
The classification of Behavioural theories of leadership stems from their focus on the specific 
leader behaviours. Behavioural theorists ascribe to the notion that leaders’ behaviour best predicts 
their leadership influences and is, therefore, the key driver of their success [17]. 
2.5.3 Task-Oriented Leaders 
The above-mentioned leader focuses their behaviours on the organisational assembly as well as 
operational procedures. They also like to maintain control of the organisation and its various 
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functions to ensure tasks at hand are completed.  Task-oriented leaders may have some concern 
over staff motivation, however not as a primary concern. They have a bias for behaviours that are 
focused on initiation, organising, clarity seeking and information gathering.  
2.5.4 People-Oriented Leaders 
The above-mentioned leader prioritises the satisfaction of social needs. Consequently, people-
oriented leaders motivate their workforce by maintaining human relationships. Above this, such 
leaders are also task and results-oriented, albeit with a unique approach to achieving the same. 
Behavioural traits of people-oriented leaders include encouragement, observation, good listening 
ability as well as coaching and mentorship.  
 (Ohio State University, 1940) 
2.5.5 Contingency Leadership Theory (1960’s) 
The above-mentioned theory suggests that there’s no universal leadership style but rather that 
certain certainties dictate leadership style by directing how people’s behaviours apply to different 
situations. As such for leaders to retain their position as leaders they must exhibit adaptability to 
occurrences within each environment they operate, hence contingencies. [80] defines a 
contingency as “depending upon”. The idea of contingencies proposes that leaders adjust to rising 
circumstances. The contingency leadership school of thought is unique in its contextual 
application; its ethos is in the interdependency of various inputs. A dynamic aspect about the theory 
is integrated where systems are not considered in a vacuum but rather as one among a web of 
systems – herein leaders are tasked with navigating hierarchies of various organisations and or 
interacting with other leaders from the organisational web. Leaders, in essence, adopt other 
leadership traits from other leaders in order to successfully lead. Inter-organisational relations may 
have a bearing on leaders’ ability to lead, noting the need to navigate both external and internal 
factors. 
Critics of the contingent leadership theory argue based on the premise that while leaders may make 
contingencies for various situations, the uniqueness of each situation may mean they can fail in 
some areas. To counter this limitation, some theorists have proposed a narrower scope which 
focuses instead of problem-solving acumen of the leader, in turn calling it the Strategic 
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Contingency Theory. While this may yet be a more practical approach, leader problem-solving 
abilities may still not match up to some situations.   
2.5.6 Transactional leadership Theories (1970) 
According to [19], the above-mentioned leader philosophies exist based on transactions made 
amongst leaders and their followers. This theory is premised on a system of rewards (or 
punishment) where a leader assigns a task to which there is a performance-based reward. Sufficient 
motivation if given to subordinates so they deliver on assigned tasks. The system of motivation 
and rewards, as argued by Bass, allows leaders to be more efficient in attaining organisational 
goals as subordinates seek rewards     
2.5.7 The Transformational Leadership Theory (1970) 
The above-mentioned theory hinges on the intrinsic and extrinsic cultivation of motivation 
emanating from continuous interaction amongst people, which leads to favourable relationships 
adorned with trust. Motivation stems mainly from the task at hand. The theory submits that greater 
success is possible with more structured organisations than less structured ones.  
In the context of the transformational leadership theory, there is limited competition among 
individuals as there exists a rich group sense. Consequently, transformational leaders are at liberty 
to set challenging tasks with confidence that there will be a group desire to complete them. The 
community takes precedence over group egos. 
2.5.8 Servant Leadership Theory 
Is described as an offshoot of the Transformational Leadership Theory which places courtesy on 
the satisfaction of follower needs in a social setup [20]. According to [21] a servant leader places 
servant-hood before leadership – this in a sense that he or she places highest priority in catering to 
people’s needs as a servant does. Consequently, research and theoretic contributions on servant 
leadership place significant focus on leader behaviours and characteristics [20], [22], [23] in 
contrast with other theories which give precedence to financial success of the organisation along 
with organisational effectiveness. 
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Table 3 details some submissions from various researchers on the virtues of a leader, all detailed 
as models of servant leadership. The representations are necessitated by the diversity of opinions 
with regard to the correct definition of a servant leader, and each emphasises different traits. For 
instance, [25] propound ecclesiastic and humane approach to leadership whose focal point is the 
employees, and whose ideological footing established workspaces that support employees to 
facilitate more positive response to organisational leadership. Other contributors like [26] submit 
that morality and spirituality should be key considerations in conceptualising servant leadership. 
[27], characterise servant leadership as, “a holistic, multidimensional approach to leadership that 
encompasses the rational, emotional, ethical, and spiritual sides of both leaders and followers”.  
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2.6 Technology: Theoretical Frameworks 
The University-Industry Technology Transfer Model 
It is recognized that there are several technologies that are significant and each day more and more 
institutions are forming and transforming in-house processes, products, knowledge, technologies, 
which might be shifted either to other institutions or to other countries.[31]. 
Teng, also suggests that an explanation of the technology transfer mechanism necessitates a model 
of the factors and system requirements a model of the claims it is intended to support. In the 
absence of a model, it is difficult to determine what variables to measure, what traits to observe, 
what data to gather, what interrogations to ask, what relationships to explore, and what scale of 
dimension to employ. 
Commercializing a technology may incorporate many different types of transactions amongst 
universities and research institutes, and the acquiring municipalities [32]. Commercialization is 
reinforced through the sequential occurrence of varying categories of transactions. The resulting 
effect would then be the promulgation of relationships favouring and advancing interparty targets 
and interests. Multiple channels exist for the transfer of technological products and research of 
locally-based research institutions as well as universities. Initially, the apparent channel would be 
the discussion of areas of common interest or involvement in undergraduate research for example 
through the provision of placement opportunities for students requiring leadership by partner 
municipalities and other institutions. 
The external partners may be key benefactors to this regard. The choice of technology transfer 
channel is informed by an assortment of factors. Teng suggests the technology transfer model in 
Figure 2 below applies for most companies. 
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Figure 2- Framework of Technology Transfer 
Source: [31] 
2.6.1 The mechanism of university-enterprise transfer 
2.6.1.1  Market requirements 
In accordance with popular theory on technology transfer models, the market leads and defines the 
point of entry. Chances for entrepreneurs and universities arise in the form of unsatisfied 
requirements. Needs may vary from being basic – e.g. the need for modern and efficient public 
services – to being complex and sophisticated as in markets with advanced technology like in most 
developed country settings. 
As a prerequisite for introducing new products and technologies in the municipal or institutional 
landscape, sound market consciousness and psychology is essential. There is a high incidence of 
scenarios where business cases are not premised on reality but rather on facts and figures especially 
in developing markets. 
2.6.1.2  Imaging phase 
The succeeding step in the model is referred to as the “imaging phase” wherein process and 
solutions are developed. This phase calls for consideration of the political and economic 
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environment along with market consideration as a way of checking the feasibility of introducing a 
product. 
2.6.1.3 Technology that is seeking 
Following the arrival at and documentation of a solution is a discovery process that zooms in on 
the existing technologies. It is commonplace for there to emerge joint ventures among companies 
and universities. Typically, companies in possession of ideas and business cases seek universities 
that as in the search for existing technologies along with the knowledge of the business. The partner 
is responsible for the provision of guidance and expertise on administrative duties such as 
accounting, human resources, etc.  
University-industry relations hinge on transactions that make use of sponsored research support, 
intellectual property licensing agreements, student learnership programmes as well as new step-up 
ventures. 
2.6.1.4 Product design 
Teng stresses the frequency with which technology internationalisation should take place. A 
forward-backwards loop is noted herein up to the point where technology is ready for the enterprise 
conditions. While integrating new technologies, regulatory considerations like security 
requirements and technical specifications should be encompassed along with market needs.  
2.6.1.5 Implementations phase 
Given the technology takes the form of a final product ready for consumer use, the implementation 
phase will likely constitute the importation logistics period, commercialization, as well as product 
delivery. On the other hand, if the technology takes the form of an intermediate good to be utilized 
in a manufacturing process for example or to be deployed as venture infrastructure, the 
implementation phase will, therefore, constitute utilization until end product delivery. Given the 
form of technology as being either the final product or an intermediate input, its application can 
be said to fully satisfy final needs necessitating a circle back to the fourth step. 
2.6.1.6 Life cycle management 
 Life cycle management makes up the final step in the model. This constitutes constant and 
consistent evaluation of the product, market and process combined. Where necessary, a revisit of 
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the adaption phase may be contemplated. However, should needs unexpectedly change or new 
avenues of opportunity arise, the cycle may be re-initiated. The implementation phase may also 
present an opportunity for the adaptation of existing technologies to new products or processes. 
2.7 Constraints on University-Industry Technology Transfer 
Teng suggests that as a country that is developing numerous impediments stand in the path of 
university-enterprise partnerships, and these include:  
•    Pre-eminence of external investors in key manufacturing sectors; 
•    Insufficient R&D financial support in the technology space; 
•    The lack of highly skilled scientists that are capable to lead in terms of knowledge boundaries, 
•    The void in terms of entrepreneurial advanced capacity; and 
•   The mismatch amongst universities’ theoretic focus and industrial skills requirements. 
Further concessions are anticipated to discourse exceptional circumstances. Courtesy to this, a bias 
to licensing in favour of Broad-Based Black Economic Empowerment (BBBEE) companies is 
suggested. A short public consultation was conducted to accord sponsors latitude to remark on the 
framework. 
2.8 Empirical Literature 
2.8.1 Leadership Skills 
In South African public sectors, managers are responsible for translating, implementing laws, 
regulations and making the local level decision in the operations of the municipality. These 
leaders/managers are responsible for the municipality performance. According to [33], 
leader/managers are the catalysts for any change that is strategic. Preceding studies have 
underlined the impact of leadership skills on the accomplishment of any organization and there is 
a consent that leadership skill elements influence the strategic decision which intern affect the 
performance of the organization. A key role for leaders is ascertaining and introducing essential 
innovations [34]. They also shape and sway technology quality and performance through their 
disposition to providing resources, being the organisational resource handlers [35]. When 
technology is being purchased the leadership, skills are important. In order for the municipality to 
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provide the public with the best service, technology is one aspect that can increase customer 
service.  
This study will examine how leadership skills influence the process of technology and how it 
affects the municipality performance. When the leadership has the right skills when the technology 
that is purchasing it will influence how the technology will be best utilized. 
2.8.2 Technology Adoption 
This chapter focuses on the literature around the processes involved in ensuring that organizations 
practice an effective technology transfer effort when acquiring goods and services from the 
supplier. It also provides an overview of the processes leading to the Technology Transfer. [36] 
suggests that it is common for innovation to originate in developed countries and then to transfer 
of technology to less established realms. The process plays a role in defining the landscape of 
world trade and how it changes over time; “the innovating North and the non-innovating South”. 
Before the technology can be transferred from one entity to the next, the recipient organization 
goes through a Technology selection process. The aim is to make sure that Technology is in line 
with the organization long term and short-term strategy. The strategy involves choosing and 
deploying emerging technology to promote business models that enhance viable benefit by 
constructing and mobilising internally or externally owned resources [37]. 
Khali notes the intertwined nature of planning and strategy development, and suggests the 
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Analyse the organization 
Develop the mission  
Design organizational actions 
Put the plan into action 
The eight steps above define the process of ensuring alignment amongst the organisation’s 
strategic objectives as well as business strategy level priorities, and selected technologies. 
Consequently, the choice technologies nominated should improve the viable benefit of the 
organization and guarantee constant development. 
Once the Technology has been identified and selected, the organization decides on what method 
it will employ to obtain the technology, which might be through internal R&D development that 
is, collaborative or purchasing from external developers. 
Figure 2.2 below describes the cyclic process to ensure the right choice of Technology and 
continuous improvement. 
 
Figure 3- Structured Approach to Business Technology Strategy 
Source: [37] 
 
2. Strategic Choice 
3. Implementation 
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Internal R&D means performing a set of processes to develop the required technologies using the 
resources from within the organization to meet the strategic objectives. 
Collaborative development involves a relationship that is inter-organizational popularly known as 
open innovation. Because of this, managers have to choose amongst different types of 
collaborations known as acquisition channels. All types of acquisition have their advantages to the 
firm that is acquiring. 
2.8.3 Technology Acquisition 
[38] suggest that external technology acquisition is the leading concept for all R&D and product 
managers. The performance that is organizational be evaluated by value-added through the 
procurement of External technologies, since the organization’s purpose for acquiring such external 
technologies is to improve their value through service of process invention. 
The basic types of acquisition include [39]: 
•    Purchasing 
•    Subcontracting/outsourcing/contracted out R&D 
•    Licencing 
•    Alliances 
•    Merger and Acquisition  
Whichever method the organization chooses to acquire the Technology, the firm must make sure 
that proper Technology Transfer processes are followed to ensure a smooth and effective 
transition. 
Acquisition of new technologies is a key factor in boosting firm competence. It is also useful in 
key resource accumulation as well as technology advancement for subject enterprises. The most 
popular technology acquisition channels include cooperative research and development, licensing 
and joint ventures [40], [41]. Managers are tasked with identifying optimal technologies for 
combining production factors such as labour and capital, in ensuring minimum costs of production 
and high revenues, and achieving this is a function of proper technology evaluation [42]. Licensing 
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is used in acquiring product or technology usage rights as well as the associated secret know-how 
[43]. Technology licensing provides a great option for managing risk profiles to companies in 
pursuit of technology roadmap targets. Pre-set quantities in technology acquisition make room for 
limitation of uncertainties where performance and deployment timelines are concerned. Usage and 
acquisition of technologies with proven track records may serve to minimise risks assumed by 
firms particularly in product progress and deployment phases [44]. Furthermore, flexibility in 
transfer processes facilitates efficiency in the form of purchases of intellectual property. From the 
inoculation of domain-specific knowledge to full procedure enablement, permitting transfers put 
lessees in the seat of a customer [45]. 
Technology acquisition has drawn the attention of firms over the past two decades as a key 
innovation driver [46]. Acquisition of external technologies may accord firms numerous benefits, 
including but not limited to reduction of time spans and risks in development processes. Expansion 
of knowledge surrounding acquired technologies may also result in increased outputs and 
performance by firms as cited by [47]. Consequently, the current study explores the degree to 
which a company’s output performance is influenced by the attainment of external technologies 
as well as internal R&D moderating effects. The introduction of more complex technologies has 
increasingly set-off high demand for external technologies. To this end, inward technology 
alliances are used as channels for acquiring technologies that complement internal development 
initiatives.  
2.8.4 Technology Transfer 
Khalil describes Technology Transfer as the procedure in which technology, information, and data 
developed by an originator is adopted and employed by the applicant. Technology transference is 
one of the most, policy matters that governments need to regulate in order to ensure a justifiable 
socioeconomic position. 
According to [48], open innovation only provides the information contained in the blueprint and 
construction designs. However, in order to implement new Technology, more skills must be built 
up by the domestic workforce and managers. This process is dependent on the capacity that is 
absorptive of organization. 
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Before the technology can be acquired, the firm must analyse its internal technology capabilities. 
This includes identifying the needs and opportunities available to them, and whether the need 
cannot have satisfied with the technologies available in-house. 
Presently technology transfer is viewed as a social transformation tool. Consistent with this 
assertion, technology acts as a catalyst for rapid industry growth through its ability to avail 
products of R&D available for commercial exploitation. In facilitating social benefits through 
technology, an innovative link is required amongst technological research design, development, 
and engineering, as well as the transfer phase, up until successful implementation. Technology 
transfer presents an ideal vehicle for ushering in qualitative improvements in living standard, 
particularly in an emerging country context. A case in point is India where “islands of excellence” 
exist in the form of technology hubs that continuously churn out excellent R&D offerings. From 
these, numerous industrial applications have emerged. Timeliness being an essential cog for fast-
tracking industrial progress, numerous strategies rise essentially in taking advantage of the fallouts 
of R&D. A growing proportion of universities and institutions of higher learning has drifted 
towards open-ended research while devoting time for basic pursuits. 
2.8.4.1 Technology Transfer method, actors and timing 
Once the decision has been made to Transfer Technology, a selection is made from a true number 
of Technology Transfer methods available for use. There are formal and methods that are informal. 
Informal methods include the exchange of technical information through meetings, electronic 
media, individual exchanges, symposiums, reverse engineering, and training scientists in academic 
research. 
Formal Technology Transfer mechanisms are based on legal agreements amongst the developer 
and user. The formal methods are more complicated, especially if the international exchange is 
involved because the agreement has to adopt an international standard.  
The type of licence agreement is one of the most vital essentials of Technology Transfer; [49], 
suggests that a perfect licencing agreement should contain the following elements: 
•    Is sold under a trademark that is well-known. 
•   Has protection that is good the licensee market. 
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•    Requires no changes in the licensee market. 
•    The product has a significant mandate. 
•    Is subject to a limited arrangement. 
•    Has a fit that is good with lessee process? 
•    Is moved under a ‘reasonable’ technology arrangement. 
•    Has guaranteed constant technical and support that is managerial. 
It is important for organizations to have a department that is formal with identifying and selecting 
the Technologies necessary to achieve its objective [50]. Such a department would require a 
technology identification strategy in order to streamline optimal technologies either internally or 
externally, for the maintenance of company growth and profitability. 
The success of technology selection is greatly dependent on the type of search strategy employed. 
Once an audit of available technologies has been completed it is essential to identify the gaps and 
the technologies needed to close those gaps.   
 
Figure 4- Developing a Search Strategy 
Source: [50] 
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Timing is also very important when choosing technology to acquire. A technology that is in its 
maturity stage is not a good strategic choice because it has reached a point in the life cycle where 
it is just to be displaced by newer more advanced Technologies. Figure 2.4 below illustrates the 
product life cycle from the development stage to maturity. It is significant that the technology 
selection crew is knowledgeable when it comes to the latest expansions in the industry, otherwise, 
they might fall into a trap of buying a technology that is dying. 
 
 
Figure 5- Technology Life Cycle Curve 
2.8.5 Technology Transfer Categories 
The user of the Technology does not necessarily have to be the owner of the Technology, and 
Technology Transfer is used as a tool that is primary allow the wider use of technology, it can be 
International Transfer, Intra-firm Transfer, and Inter-firm and cross-industry Transfer. 
2.8.5.1 Intra firm technology transfer 
Is a form of transfer in which technology is shifted from one department to another or from one 
division that is geographical another within the same firm. 
R&D decentralisation has permitted firms to bring together technical, commercial and operating 
staff at corporate unit levels. Many management teams face difficulties in diffusing information 
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across not only boundaries that are geographical also departmental boundaries. Common issues 
faced revolve around business units that may be resistant to R&D development likely as a result 
of cost considerations, resource limitations, the ‘not invented here syndrome’ or poor 
communication amongst the receivers and senders of technology [51]. 
For Transfer to happen successfully an enabling environment of the infrastructure, know-how, 
personnel, and equipment must be in place. In addition, a transfer task team may be wanted in a 
complex transfer project may require two teams, one from the Technology owner and the other 
from a receiving organization to successfully orchestrate the transfer process. Beruvides and Khalil 
developed an intra-firm technology transfer model based on knowledge expanded from an actual 
project involving the repositioning of a production facility that is existing. 
The model presented in figure 6 depicts a project wherein one firm elected to acquire new 
technology by purchasing a distant entrepreneurial firm of smaller size. As a way of facilitating 
communication and consolidating operations, the acquiring firm then elected to transfer production 
facilities along with technology and operations to its headquarters.  Such a chain of events is 
dependent on an organised intra-firm technology transfer process supported by the creation of 
optimal infrastructure along with the assembly of a capable team to accomplish the transfer 
process. 
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Figure 6- Intra-firm Technology Transfer Model 
Source: [49] 
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2.8.5.2 International technology transfer 
International Technology transmission involves the transfer of technologies across National 
boundaries and countries, Technologies previously confined to countries that are developed to find 
their way across international boundaries to less developed countries and vice versa. For some 
countries, Technologies from developed countries provide the basis for industrial development 
[52]. 
According to Manohar, some circumstances that forms need to consider before entering into 
international licencing agreements are listed below. 
1.    Circumstances limiting international Technology Transfer 
There is a significant fixed initial cost associated with the setting up an international technology 
transfer agreement. The cost includes legal fees, administrative and infrastructure development. In 
addition, the Technology owner shall incur the cost to monitor and control the performance of the 
firm formed or acquired to accept the transaction. 
2.    Country Characteristic and the Mode of Technology Transfer 
The success of the technology transfer effort is also largely dependent on the regulatory 
environment within which the transaction is carried out, from legal to the economic as well as the 
social environment. The nature of this environment is, in turn, a function of government policies, 
economic conditions and political and cultural characteristics of the nation in which the transacting 
parties reside [53]. Policies in foreign direct investment differ from country to country, and from 
industry to industry. The worst the country that is receiving request technology internalisation by 
placing restrictions on Municipal and Municipal Entities. 
2.8.6 Technology Transfer Channels 
The introduction of the internet and other electronic media has bridged the gap amongst 
international communities living in different countries. Technology is intangible therefore it can 
easily be transmitted from one end of the global world to the other. There are three types of 
conduits that permit the flow of technology. 
 
41 | Page 
 
2.8.6.1 General channels 
These are the form of channels where technology is transferred unintentionally with limited or no 
restriction to Municipal and entities that are municipal all. The owner of technology does not even 
have to be involved in the transaction. This type of channels includes education, training, 
publications, conferences, study missions, and exchange of visits.  
2.8.6.2 Reverse-engineering channels 
This is one other form of technology transfer where the owner does not have to be involved in the 
transfer. The user can break the code of the technology and develop the capacity to replica the 
original design. This is viable provided that the host has the information to do this and there is no 
desecration that is legal of or property rights. For instance, one company can purchase a product 
from company-B, reverse engineer it and then bring it into the market as their own product in 
competition with the original product [54]. 
2.8.6.3 Planned channel.  
There are several types of arrangements that are used to affect strategic transfer and permit access 
to, and use of, technology knowledge: 
2.8.6.4 Licensing 
Licensing accords the technology recipient technology usage rights, which may be granted through 
outright purchase or a once-off lump-sum payment with the addition of a present commission on 
the sales value. 
2.8.6.5 Franchising 
Franchising is a form of licensing which comes with a support package for the recipient, likely in 
the form of training, marketing services or materials supply.  
2.8.6.6 Joint Ventures 
Two or more entities come together to create one entity by pooling their resources to tap into each 
other’s capabilities that are competitive share the liabilities that come with the organization. 
2.8.6.7 Turnkey Project 
Turnkey projects entail the sourcing of a project from an external source at a point where the 
project design and implementation phases are completed, and the project is ready to operate or is 
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a complete product. This may be similar to franchising in that operational support packages as well 
as training may be provided to the acquiring party.  
2.8.6.8 Foreign direct investment (FDI) 
This entails investment across borders by a corporation, usually a multinational, wherein, the said 
multinational carries out its production in or invests its resources in the foreign nation. Technology 
transfer is facilitated in favour of the receiving nation; however, control remains with the investing 
firm. Foreign direct investment offers numerous benefits to both the technology recipient and 
owner entity. The owner gain admission to the labour force, natural resource, technology, and 
markets, while the host country receives technological knowledge, employment chances for its 
people, training for workforce and investment capital that adds the growth of its organization.  
2.8.6.9 Technical consortium and join R&D project 
Two or more consortia pool together because the resources of one alone are not enough to affect 
the change that is technological. Characteristically, this type of venture takes place amongst two 
countries or two conglomerates that are large. 
2.8.7 Routes of technology transfer 
According to [55] an organisation’s external network structure along with the systematic layout of 
its business units, determines the extent of knowledge transfer from its alliance partner network, 
particularly where the concerned organisation is multidivisional. The main channels for 
technology transfer as suggested by Manohar are the following: 
2.8.7.1 Licensing or Franchise 
According to [49], these agreements may range from wholesome product delivery with relevant 
support structures (instructions package, training materials or support and technical assistance) to 
the simple granting of usage rights which incorporate both the manufacture and sale of a product.  
2.8.7.2 Parts and materials suppliers  
Materials and parts suppliers often go the extra mile by providing support services, usage 
information and other manufacturing process related information, and may in turn act as the choice 
knowledge transfer practitioners in like manner with industrial licensing arrangements. Sometimes 
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the host does not have to have an agreement that is formal the foreign supplier but an understanding 
with regards technical assistance with production, [29]. 
Advantages of selling Technology include:  
•    Cumulative return on R&D investments 
•    Technology may not have an instant use 
•    Technology has already been utilized up to its limit in the supplier country 
Manohar, defines transfer as an acquisition of technology through purchase and subsequent usage. 
To this extent technology transfer only takes full effect with usage knowledge transfer, essentially 
after technical knowledge is applied to the use of the technology by the recipient. It is worth noting 
that technology transfer extends beyond scientific and engineering items, but also incorporates the 
related manufacturing, advertising, consumer and distribution services, among a host of other 
factors.   
Technology transfer hinges on the following essentials:  
•    A transplantation process – entails a departure from one conditional setting, which is normally 
well defined, to a different setting wherein at least one key variable differs. Technology application 
may vary from the supplier’s perspective to the recipient’s perspective particularly where the 
technology is not rigid. 
•    A rich assortment of relationships and procedures amongst the recipient and technology 
provider is exploited by the transfer process. The transfer process may take the form of an 
automated transfer wherein the supplier assumes the full responsibility for entire contract process 
in a manner that is replicative of passive turnkey processes [14] 
•    The nature of the technology being relocated as well as the transfer mechanism has a huge 
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Technology Transfer Model 
Bozeman contends the revelries involved in the transfer procedure (donor and recipient), the 
procedure of transfer and the nature of the technology being transferred may be key guides for 
understanding the impact of the technology transfer. 
The arrows in the model show relations from various extents whereas the broken lines symbolise 
the weaker links [1].   
 
Figure 7- Contingent Effectiveness Model of Technology Transfer 
Source: [1] 
Bozeman goes on to elaborate on the dimensions of the Contingent Effectiveness Model. Table 4 
describes briefly the efficacy Model and Table 5 describes briefly the effectiveness standards 
associated with the model. 
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Table 4: Dimensions of the Contingent Effectiveness Model 
Dimension  Focus examples 
Transfer agent  The institution or organisation 
seeking to transfer the 
technology 
Government agency, university, a private firm, 




The vehicle, formal or informal 
by which the technology is 
transferred. 
License, copyright, CRADA, face to face, 
formal literature 
Transfer object The content and form of what 
is transferred, the transfer 
entity. 
Scientific knowledge, technological device, 




The organization or institution 
receiving the transfer object 
Firm, agency, organization, consumer, informal 
group, institution and associated characteristics. 
Demand 
environment 
Factors (market and non-
market) relating to the need for 
the transferred object. 
Price of technology, sustainability, relation to 
technology now used, subsidy, market shelters. 
 
Table 5: Technology Transfer Effectiveness Criteria 
Effectiveness 
criterion 
Focus  Relation to research and practice 
“Out-the-Door” Since one organization has received the 
technology provided by another, no 
consideration of its impact 
Extremely common in practice, 
uncommon as evaluation measure 
(except in studies measuring the 
degree of participation in technology 
transfer). 
Market Impact Has the transfer resulted in a commercial 
impact, a product, profit or market share 
change? 




Like market impact but gauges effect on 
regional or national economy rather than 
a single firm or industry. 
Pervasive in both practice and 
research 
Political Reward Based on the expectation of political 
reward (e.g. Increased funding) flowing 
from participating in technology transfer. 




Examines not only alternative uses of 
resources but also possible impacts on 
other (than technology transfer) missions 
of the transfer agent or recipient. 
A concern among experts rarely 





Consider the impact of technology 
transfer on the enhanced scientific and 
technical skills, technically-relevant 
social capital, and infrastructures (e.g. 
A concern among experts, rarely 
examined in research 
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networks, user groups) supporting 
scientific and technical work 
Source: [1]  
Table 5 above depicts Bozeman’s results from his assertion that technology transfer research and 
theory’ strengths and weaknesses are structured and analysed based on the effectiveness criteria 
of the Contingent Effectiveness Model. 
Models of Technology Transfer  
The successive figure is a depiction of the technology transfer model as set out by Mogavexco, 
L.N, and R.S Shane, 1982, Technology Transfer Innovation, Marcel Dekker).  
Facilitating agencies, herein referred to as the bridging agencies (See figure 8) in technology 
transfer include R&D organisations, research firms, government entities, industry, venture capital 
firms, financial institutions, and technology transfer agencies, among others. Public and private 
entities along with mammoth oriented agencies constitute the technology users. 
 
Figure 8- Bridging Agencies 
Source: [49] 
Figure 9 illustrates the diffusion of technology from the firm that develops and owns the 
technology to another firm that diffuses the technology to another industry by knowledge transfer 
 
Figure 9- Research and Development Diffusion Model 
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Source: [49] 
Figure 10 illustrates the generation and transfer of technology as a mechanism for problem-
solving. 
 
Figure 10- Problem -Solver Model 
Source: [49] 
Figure 11 shows a synthesis of the entire process of technology transfer on a large scale  
 
 
Figure 11- Technology Transfer Summary Model 
Source: [49] 
2.8.8 Technology Transfer Modes 
Manohar suggests that there are two modes of technology transfer, the active mode, and passive 
mode. A passive transfer would entail the presentation of technology in a manner that does not aid 
the acquiring party in its application, potentially by an oral presentation or a report. On the other 
hand, if the transferring activity assists the probable user in the application of technology, then the 
technology transfer mode is said to be active. An active transfer is not merely of transfer data given 
that the technology owner actually offers guidance to the user on how the technology may be 
applied or in some cases offers a practical demonstration of the implementation of the technology 
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in the deemed target use area. A middle-ground sort of transfer also exists which incorporates both 
elements of a passive and an active transfer, thus being referred to as a semi-active transfer mode. 
2.8.8.1 The passive Mode 
The model shown in figure 12 shows that there is no direct communiqué or succour from the 
originator of the technology to the producer of finished consumer items, yet thousands of products 
are transferred through this mode and consumers are self-teaching from user manuals, knowledge 
transfer from friends, and another informal guideline. 
 
Figure 12- Technology Transfer -Passive Model 
Source: [49] 
2.8.8.2 The Semi-Active Mode 
The technology transfer agent (consultant or technology expect) awnings accessible information 
that is pertinent product expansion. Here the role of the transfer agent is only that of a translator 
or correspondent. He shall not vigorously partake in the application of technology. 
 
Figure 13-Technology Transfer- Semi-Active Model 
Source: [49] 
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2.8.8.3 The Active Mode 
Figure 14 is a conceptual depiction of an Active Technology Transfer mode wherein the transfer 
process is characterised by an actual demonstration of the technology’s application by the owner 
to the user. In the figure what is demonstrated is the process from the product or model 
construction, through the material procurement, followed by its fabrication, ending with the final 
assembly. Throughout the various phases noted, in an active manner, the technology consultant 
(transfer agent) is actively involved, bridging the transfer process commencing at the technology 
source up to the implementing agency. 
 
Figure 14- Technology Transfer- Active Model 
Source: [49] 
The Active model consists of horizontal and vertical Transfer. Horizontal transfer refers to inter-
firm technology transfer, normally among firms in different countries owing to competition, 
maturity or near maturity. Conversely, Vertical Transfer occurs amongst R&D organization and 
firms operating within the same country given the newness of the technologies being transferred. 
A vertical technology transfer poses high risks for the acquiring firm considering that the 
technologies being acquired may be pre-commercial and therefore have an uncertain scope for 
market success. 
2.8.9 Technical & Analytical Skills 
Technical skills were found to be a forecaster of municipality performance, while skills techniques. 
[56], also established the impact of skills on organizational performance which is this scholarly 
study municipality performance. In a study done by [57], it found that purchasers with high skill 
levels, analytical and information have an impact that is significant municipality performance and 
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operational efficiency in terms of quality improvement and technology acquisition and customer 
quality. 
Technical and analytics skills refer to basic administrative skills that are necessary for the pre-
purchasing or purchasing process [58]. These skills include technical knowledge, computer 
literacy, product/service management, and government legislation. Procurement process skills 
such as global sourcing development and cost driver analysis requiring advanced capabilities that 
are analytical to generate value. This includes the need to utilise and manage the technology that 
is purchasing procedures efficiently; and optimise supplier selection to confirm capitalise on the 
opportunity’s technology avails [59]. The literature acknowledges that procurement skills are 
fundamental for technical and analytical skill in purchasing technology process.  
2.9 Technology Transfer Performance 
Studies done by [60], purport that technology transfer (TT) is an ingredient for emerging 
technological competences as it is now being recognized as having played a part that is important 
the industrial development of most developing economies.  
The TT procedure determines the performance of the technology after purchased. In the scholarly 
study by [61] it illustrates that technology transfer has a relationship with quality performance. 
When companies that acquire external technology, it requires less input and in some full cases it 
increases productivity because of the technology. After productivity is increased, the organization 
performance improves. Thus, we may propose an assumption that is similar technology transfer 
performance plays the mediator role for the relationship amongst external technology acquisition 
and Pre-purchase of Technology Collaboration on the overall performance of an organization. 
Hence, technology transfer performance overall influences municipality routine. 
2.10 Municipality Performance 
The utilization of remotely created technology to improve internal assets along with innovation 
processes is not unique, but instead, getting to outer innovation has for quite some time been 
perceived as a significant factor in effective development innovation [62]. According to [63], there 
is a distinction amongst the idea of organisational performance and the wider concept of 
organisational effectiveness. Stanczyk opines that firm performance is in actual fact a fragment of 
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organisational effectiveness which addresses the financial and operational targets and results of 
the organisation. Successful adaptation of the process of collaboration and external technology 
acquisition tools in the purchasing process contributes more immediately to the technology transfer 
performance which in turn improves the organization performance that is overall [64]. Previous 
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CHAPTER 3:  CONCEPTUAL MODEL 
Introduction 
This chapter introduces and describes the Conceptual Model to be used in the study to investigate 
and discusses how the different variable has an impact on each other.  
3.1 Conceptual Model and Hypotheses Developmental 
The proposed model that is conceptual to investigate the extent to which leadership skills by 
Municipality managers and technical and analytical skills by Municipality technicians influence 
the collaboration amongst municipal authorities and the suppliers of new technology; the 
acquisition of technology, the transfer process and eventually the performance of the 
Municipalities after the new technology is acquired and utilized. In this conceptual model 
leadership factors are the predictor variables, while pre-purchase of technology collaboration, 
external technology acquisition and technology transfer performance (technology transfer factors) 
are the refereeing variables and municipal performance is the sole outcome variable. 
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3.1.1 Leadership skills, technology transfer performance and municipality performance 
The role of leadership in organisations can not be underestimated. According to [65], astute 
leadership is crucial in taking decisive decisions that ensure organisational performance. In the 
same vein, one can expect that the adoption of technology and where to source the technology 
requires some level of leadership skills. Previous studies have also confirmed the importance of 
leadership skills in technology transfer performance [66]. Such leadership skills are deemed 
necessary in the final procurement of external technology [67]. This study is of the view that the 
more knowledgeable leadership is more likely the technology transfer process can be expected to 
be successful too – hence the performance. Building from the empirical evidence and the 
contextual background provided herein, this study hypothesises the following relationships: 
H1: There is a positive relationship between leadership skills and municipality performance 
H2: There is a positive relationship between leadership skills and technology transfer 
performance 
3.1.2 Technical and analytical skills, technology transfer performance and municipality 
performance 
Besides leadership skills, technical and analytical skills are imperative in deciding the appropriate 
suppliers of technology and the acquisition process. Technical expertise is required to identify the 
requisite technology internally and identifying the external sources too [68]. A cross-examination 
of the existing literature indicates that there is indeed a relationship between technical and 
analytical skills and technology transfer performance [69]. [70] provide evidence from developing 
country applications suggesting an inherently significant impact of technology transfer on firm 
operations particularly in the vein of knowledge advancement, expansive value addition and 
bolstered up competitive advantage. Given this backdrop, along with further empirical evidence 
this study makes the subsequent hypotheses: 
H3: There is a positive relationship between technical and analytical skills and technology 
transfer performance 
H4: There is a positive relationship between technical and analytical skills and municipality 
performance 
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3.1.3 Technological transfer performance and municipality performance 
The relationship between technology transfer, capability and business performance has been 
investigated in the empirical literature [71]. The extant literature appears to be confirming the 
existence of a positive relationship amongst technology transfer performance and business 
performance [54]. However, this study seeks to investigate the relationship between technology 
transfer performance and municipality performance. Technological transfer performance is 
expected to positively influence the municipality performance. Thus, it can be hypothesized that: 
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CHAPTER 4:  RESEARCH METHODOLOGY 
Introduction 
[72] defines a methodology as a window for understanding the full research process through the 
integration of rational assumptions, ethical standards, social precepts applicable to the organisation 
as well as the political inferences of the research results. This chapter details, therefore, the 
procedure applied in the current study. The chapter incorporates the following key constructs: 
• The research designs 
• Study sample 
• Instruments used 
• Data collection techniques 
• Data analysis 
• Reliability and Validity  
• Ethical considerations 
• Study limitations  
A conclusion sums up the chapter. 
4.1 Research Design 
The purpose is to map out guidelines and rules for approaching a research [73]. It is also the 
definitive guide for the plan, structure and strategy employed in a research project [74]. Essentially 
the research design aligns the map for the path for achieving the research objectives along with 
addressing the research questions and hypotheses with full cognizance of the project limitations 
and its associated concerns [75]. Good handling of the research design will enhance the value of 
research through its mapping outcome on the research project. The research study will adopt a 
quantitative research approach. This study seeks to understand the role played by leadership and 
technical skill in determining the technology transfer performance and finally how the information 
transfer performance influences the municipality performance, hence quantitative research technic 
was found deemed for this study. Moreover, quantitative study makes use of positivism philosophy 
that presupposes a quantifiable and visible reality in a systematic and rigorous manner as a way of 
producing unprejudiced knowledge. Owing to the current study’s adoption of a positivist approach, 
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the reader should then regard it in terms of the guides set about by the research design as a way of 
developing objective knowledge.  
According to [76] Qualitative methods are typically more supple than quantitative research 
methods. They permit more impetuosity and variation of the interface amongst the study 
participant and the researcher. For instance, qualitative methods query typically using “open-
ended” questions that are not always phrased in the same manner with each respondent. With 
flexible questions, respondents are allowed to answer in their own words, and these answers are 
likely to be more intricate than merely a “yes or no” answer. 
4.2 Sampling Design 
Effective preparation of a sampling design rests upon the determination of the degree to which the 
design will impact the soundness of the results along with their significance as well as the overall 
reliability of the research [77]. Poor sampling design may result in misleading results which may 
subject the research to biased interpretations as well as other undesired consequences. Research 
design should, therefore, be precise. Given that further information deductible from the population 
is subject to consideration to aid the formulation of appropriate research design [78]. 
4.2.1 Target Population 
The above-mentioned can be stated as the entire group or the total number of all possible subjects 
or elements under study [79]. The target population in this research study is the three (3) 
Metropolitan Municipalities in Gauteng.   
4.2.2 Sample Frame 
The above-mentioned is defined as “a determination of subjects from an entire population group 
that has been clearly defined”. This research study is all three (3) Metropolitan Municipalities in 
Gauteng. This was targeted since the research seeks to measure the performance of the 
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4.2.3 Sample Size 
The above-mentioned refers to the elements of a population used in a study [80]. A fitting sample 
should be representative of the population as well as adequate [81]. The size of the sample 
determines the extent of accuracy of the research, which larger sample sizes considered more 
suitable for generalizable results and fewer sampling errors [82]. This study makes use of the non-
probability sampling technique referred to as convenience sampling. Three South African Local 
Government metropolitans in Gauteng will be the sample size. A few questionnaires were 
administered to each metropolitan. 
4.2.4 Sampling Methodology 
Two key sampling techniques exist, namely probability and non-probability sampling – and these 
branches off from the sampling frame which is guided by the research questions and objectives 
[83]. Santy et al. note that a sampling method aids in the selection of an optimal sample whose 
inferences can be applied justly on the population. Non-probability sample entails that sampling 
units or objects are assembled in the data collection procedure [84]. This study made use of the 
convenience non-random sampling technique.  
4.2.5 Research Instruments 
These are research measurement tools utilised in gathering data on a subject or topic of interest 
such as scales and questionnaires from a research subject. Included within the set of research 
instruments are the measured variable, the population from which the sample is extracted, the 
chosen methodology, instrument sources as well as questions and other instruments (EBSCO).  
The present study was conducted using a self-administered questionnaire as the choice data 
collection instrument. The questionnaire was composed of 32 questions as per Annexure A 
(attached). Close-ended structured questions were employed in unveiling key issues on the 
research topic. A part of the structured questions was based on a five-point Likert scale 
distinguishing amongst different levels of participant concurrence with the statements made. The 
choice of Likert scale type responses was informed by [80] assertion that the five-point Likert 
scale is the most appropriate and most widely used scale for quantifying the attitude of respondents 
about a subject matter. Further advantages noted include the ease of coding and analysing Likert 
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type responses.  To this end, response options were as follows; 1. “Strongly disagree”, 2. 
“Disagree”, 3. “Neither agree nor disagree”, 4. “Agree”, 5. “Strongly agree”. Also, some questions 
had a continuum of labelled categories from which respondents were required to select a single 
option among a series of possible responses. The questionnaire employed in the current study was 
structured in a way that ensures the satisfaction of the study’s objectives and the provision of 
informative responses to the research questions, while at the same time limiting data errors and 
ensuring optimal data collection. Questions were tailored in a simple and concise manner to ensure 
ease of understanding and standardised responses.  
4.2.6 Questionnaire Content 
The questionnaires used were composed of a set of measurement instruments, each consisting of 
3 sections (see Annexure A). The study constructs were measured in the third of the 3 sections 
highlighted.  
Section A of the questionnaire contained a consent form to aid in the ethical aspects of the research. 
To this extent, the consent form provided detailed explanations of the purpose and value of the 
research. Further it assured respondents of confidentiality and anonymity with regards to their 
personal information. To allow for survey verifiability and authentication, respondents were 
required to sign their completed questionnaires.  
The demographic profile of respondents made up Section B, detailing respondent background 
information such as the municipality, whether they acquired new technology in the past 5 years; 
Source of new technology acquired; Management/ Leadership Position; the number of years in 
managerial position; department; name of municipality. 
Section C covered the study constructs, namely; leadership skills, technical and Analytical skill, 
Technology transfer performance and Municipality performance measurements. Previous studies 
informed the operationalisation of the research constructs. To this end, adjustments were made to 
suit the context of the current research and fulfil the research purpose. A synthesis of neat and 
clear font, well-articulated instructions and other attributes was employed to encourage 
respondents to fill in all sections of the questionnaire.  
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Leadership skills, technical and Analytical skill, Technology transfer performance and 
Municipality performance were measured using a five-point Likert scale with the following choice 
of responses: 1= “Strongly Disagree”; 2= “Disagree”; 3= “Neutral”; 4= “Agree”; and 5= “Strongly 
Agree”. 
4.3 Data Collection Techniques 
Data collection is “the process of gathering and measuring information on targeted variables in an 
established systematic fashion, which then enables one to answer relevant questions and evaluate 
outcomes” [85]. Critical to the compilation of a quality research study is the collection of reliable 
and accurate data on the phenomena under study. Diligence and respect should be applied 
throughout all data collection processes ranging from the simple-most to the most complex. 
Data collection was conducted using a questionnaire survey, making use of self-administered 
questionnaires (as attached in Annexure A). This is consistent with lessons drawn from [86] who 
notes the importance of questionnaire surveys in data collection for the purposes of describing 
real-world phenomena. [87] notes two approaches to self-administering questionnaires; the first 
requiring questionnaire completion in the presence of the researcher and the second allowing for 
completion in the researcher’s absence. The current study adopted both approaches. The researcher 
was available to distribute and collect completed questionnaires, others were distributed and 
collected via emails. 
4.4 Data Analysis    
This section details the data analysis process for the gathered data. It was composed of the 
combination of phases in the data analysis process ranging from data coding to analyses of causal 
relationships. The data analysis process is broken down below. 
4.4.1 Data analysis approach  
Figure 16 overleaf outlines the data analyses process. The respective sections are explained 
thereafter. In synopsis, the figure shows the progression from data collection to coding and the 
final error correction. SPSS statistical software was employed in compiling descriptive statistics. 
Relationships amongst the quantitative aspects of the study (variables) were analysed using 
correlation and regression analysis. Association and reversion analysis provided basis and 
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foundation to data analysis. Subsequently, Structural Equation Modelling (SEM) followed to 
strengthen the data analysis process. SEM also assisted in establishing the goodness and fitness of 
the model along with the validity and reliability of the measurement instruments, paving the way 
for path analysis which in turn tested the anticipated hypotheses.   
 
 
Figure 16- Outline of Data Analysis 
4.4.2 Data coding using Excel spreadsheet  
Excel spreadsheets were used to assist in the data coding process prior to the analysis. [88] notes 
that “data expresses ‘pieces’ of information that are a direct representation of the phenomenon 
under study, independent from those who collected it”. The coding process necessitates the 
allocation of number values to selected survey questions as noted by Khan. In the current study 
coding was used as a way to condense data into an extensive format as recommended by [85]. 
Successively data analysis was carried out.  
4.4.3 Descriptive analysis using Statistical Package for the Social Sciences (SPSS) 
The above-mentioned statistics provide a summary output and description of the data and its basic 
features. Descriptive statistics are a quantitative statistical method for organising and summarising 
data in a meaningful way. The descriptive analysis makes use of graphs, tables and numbers to 
represent or describe data. Numerical descriptive statistics provide measures of dispersion and 
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measures of central tendency to outline the spread and distribution of the data. SPSS software was 
employed for this purpose. The compilation of descriptive statistics was succeeded by the 
assessment of the validity and reliability of the measurement scales.  
4.4.4 Correlation coefficient analysis 
The above-mentioned is a statistical technique for measuring the association or relationship 
amongst two or more quantitative variables. As pre-alluded, correlation coefficient analysis 
provided the foundation and basis for analysing the research data. SEM also assisted in establishing 
the goodness and fitness of the model along with the validity and reliability of the measurement 
instruments, paving the way for path analysis which in turn tested the proposed hypotheses. 
Correlation quantifies the degree of interdependence amongst the variables and the direction of 
such an association. Consequently, correlation analysis is employed only where there are linear 
relationships among variables [89]. Erroneous interpretations result from the use of correlation 
analysis on non-linear relationships. Gogtav notes the complimentary nature of regression and 
correlation analysis. Both analyses assume either direct (positive) or inverse (negative) linear 
relationships among subject variables [90]. 
4.4.5 Structural Equation Modelling (SEM)  
The current study used Structural Equation Modelling (SEM) as the choice multivariate statistical 
technique for deducing extended and weightier data analysis. SEM has received a lot of acclaim 
owing to its applicability to several knowledge fields. More so, SEM is functional in ironing out a 
myriad of challenges experienced in modelling, as well as internal associations amongst constructs 
and composite fundamental data structures found in various phenomena [91].  
[92] asserts that structural equation modelling is carried out in a two-stage approach commencing 
with the examination of the model’s construct and item reliability along with the analysis of the 
model’s validity. The model’s validity is tested using convergent and discriminant cogency as a 
precursor to measurement model assessment and finalisation. The second stage consists of the 
examination of the structural model for the study. Since Smart PLS was used in the current study, 
only the goodness of fit was calculated using a formula provided by [94].  
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4.4.6 Measurement Model Assessment  
Confirmatory Factor Analysis (CFA) is used to analyse the measurement model in structural 
equation modelling. CFA hypothesises factor structures which are confirmed empirically as 
opposed to being converted from the data. An assumption is made that number of factors is known 
in CFA and that they have a match with the dormant constructs expressed in the model. CFA also 
allows loading of an indicator on multiple factors. The combination of CFA models with structural 
path models on the latent constructs determines the general SEM framework in analysing 
covariance structures [95]. The initial phase of SEM is the measurement model assessment. This 
phase examines the measurement model’s satisfactoriness. Post the confirmation of the reliability 
of the measurement scale construct validity is inspected using convergent and discriminant 
validity. This is followed by measurement model assessment and finalisation. 
4.5 Reliability and Validity  
It is recommended that the observed data score in data measurement fit precisely with the true 
score. A general assumption of the objectivity of data sources is made given that their validity and 
reliability are assigned specific error margins and they conform to general standards. Given the 
imperfect nature of circumstances within which research is carried out, there is a high incidence 
of partiality in judgment or other essential sources of measurement. Essentially, the measurement 
error is seldom zero.  
4.5.1 Reliability tests: Cronbach’s Alpha test and Composite reliability coefficient  
[96] defines consistency as the extent to which measures exhibit consistently compatible results 
across time and across the various items in the instrument and are bias-free. In other words, 
reliability revolves around the accuracy, predictability and consistency of the research results [97]. 
In instances of measure unreliability, its validity is limited, and some instances the validity is not 
guaranteed even if the measure is reliable. Reliability is a critical aspect in measurements, but 
rather does not significantly impact validity. Consequently, given the focus of validity on both 
systematic and random errors, it is given more attention in research.  
The current study tests reliability using the Cronbach’s Alpha and the complex dependability 
constant. Literature suggests researcher and scholar preference a higher value of the Cronbach’s 
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constant, noting its affirmation of the greater reliability of the measurement scale [98]. Scholars 
recommend a Cronbach’s Alpha value that is above 0.6 [99]. Internal consistency and reliability 
of the research construct are inspected using the Composite Reliability. The preferred Composite 
Reliability index value for confirming internal uniformity of the constructs is 0.7 and higher. 
4.5.2 Convergent and Discriminant Validity  
Construct validity is the extent to which a test instrument measures what it purports to measure 
[100]. According to [96], “an instrument is considered valid if it measures what is intended to 
measure, clearly without including other factors accidentally”. Consequently, the behavioural 
implications derived from test scores must be sound, expressive and valuable. However, as alluded 
to earlier in the discussion, the measurement error is seldom zero given that research is conducted 
in imperfect circumstances.  
Convergent and discriminant validity are used for measuring and evaluating validity. Results from 
both tests are presented and explained in future sections. Convergent cogency is concerned with 
the degree of convergence amongst a construct and its indicators. It, therefore, provides the 
associated item’s variance [101]. Good convergent validity is noted when items load potently on 
their common construct. According to literature good convergent cogency is noted where a loading 
higher than 0.5 is observed [102]. For discriminant validity [98] commends a correlation 
coefficient below 1.0 among the research’s constructs.  
4.5.3 Structural /Path Modelling   
The successive step in the data analysis process in Structural Equation Modelling involves 
path/structural model examination [103]. According to [104] path modelling “is an expansion of 
multiple regressions in that it comprises various multiple regression models or equations that are 
estimated concurrently”. Path modelling is applicable in dealing with correlations involving 
multiple dependent variables, known as chains of influence. Chains of influence exist where for 
example variable X is regressed by variable Y which in turn is regressed by variable Z [105]. Path 
modelling recognizes a special part of SEM because it is able to model structural relations among 
observed versus dormant variables.  
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Standardised regression coefficients along with the p-values were analysed as a way of 
ascertaining the structural model of the study as recommended by [106]. The bootstrapping 
procedure was employed using 168 samples to analyse coefficient significance. Within the bounds 
of the bootstrapping procedure, t-values for each path estimate are presented whose coefficients 
are anticipated to be larger than or equal to 0.2, with values above 0.3 being the most preferred 
[107].    
4.6 Ethical Considerations   
In accordance with research ethics guideline, studies should be implemented with due regard for 
ethical principles and procedures. Ethical considerations incorporate steps or perspectives used in 
establishing appropriate research practices. Steps and procedures for evaluating sophisticated 
challenges and matters to a variety of topics involving research, including scientific research are 
also a critical part of research ethics (Clinical and Translational Science Institute / CTSI, nd.). The 
most common ethical considerations for conducting human research prioritise voluntary 
participation along with informed consent and this was the case in the current study (CTSI, nd.; 
Maree, 2011:300; University Research Degrees Committee, 2008). To the extent recommended 
by literature and research practice, the researcher gave enough, detailed yet simplified explanations 
of the objectives, nature, funding source, approximate timelines, purpose and motivations, 
implications and result dissemination channels for the research to the participants. More so, the 
participant’s right to withdraw intention to participate at any point of the research was 
communicated and respected. The researcher exercised considerable care to ensure participants 
would not feel obliged to participate in the research.  
Lessons adapted from the Clinical and Translational Science Institute (CTSI) were incorporated 
into the current study as a way of ensuring adherence to research ethics. A critical aspect of these 
is respect for persons involved in the study. To this end, participants were humanely treated, and 
their freedom of expression was protected. Full disclosure was provided by the researcher to 
participants to accord them full understanding of the nature of the study along with its associated 
risks and merits. Enough time was granted for participants to ask clarity seeking questions. 
Consequent to these measures, a significant expanse of intellectual contributions was gathered 
from the research participants. 
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4.7 Study limitations 
While the selected sample consisting of 3 metropolitans was sufficient for fulfilling the aims of 
the current study, representativeness of the study to the general population cannot be claimed. The 
current study was guided by the variables as its key factors. Generalizability of the results was 
limited by the application of a limited set of statistical techniques to analyse the facts and arrive at 
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CHAPTER 5:  DATA ANALYSIS AND RESULTS 
This chapter provides the results from data analysis using SPSS and Smart PLS statistical software. 
The chapter is divided into two main sections. The first section provides descriptive statistical 
results. This part focused on demographic data and the measurement instruments of descriptive 
statistics. The last section focused the structural equation modelling. In particular, the 
measurement instruments were assessed before the hypotheses were tested. 
5.1 Demographics 
Figure: Has your municipality acquire new technology in the past 5 years. 
 
 
Figure 17- Technology Acquired in Past 5 Years 
The figure above indicates if their municipality acquired new technology in the past 5 years. The 
results show that 87% of the municipalities that participated has acquired new technology and 13% 
had not acquired new technology in the past 5 years. Not all those that had indicated not to acquire 








67 | Page 
 
Figure: Source of new technology acquired 
 
 
Figure 18- Source of New Technology 
Based on the results With Africa (42%) was where the municipality acquired most of the new 
technology. Europe followed with 20%, those that acquired from the United States of America 
(10%), those who did not acquire new technology and lastly those that acquired from Australia. 
 
Figure: Indicates Management/ Leadership Position. 
 
 
Figure 19- Management/Leadership Position 
The results above are for the position of the participates. Most of the partakers were in the middle 
management level (44%). Those who were in the low-level management (25%) followed this, 
those in the top management level (20%) and lastly those in the management level representing 
10% of the total sample. 
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Figure: Indicate the number of years in a managerial position. 
 
 
Figure 20- Years in Managerial Position 
The figure above shows the results of years participates has been in their position. The majority 
had amongst 6-10 years (37%) in their position. Followed by those amongst 2-5 years (26%), those 
amongst 11-15 years (15%), those with 16 and above years and lastly those with less than a year 
representing 10% of the total sample. 
Figure: Please indicate the department you belong to. 
 
 
Figure 21- Department 
 
69 | Page 
 
Figure 21 above indicate results for which department the participants belong to. The majority 
belonged to infrastructure development and maintenance department (27%). This was followed by 
those that belonged to other departments, which were not indicated in the survey (20%), those that 
belonged to the planning department (12%), those who belonged to transportation department 
(11%) and lastly those who belonged to license/traffic department (2%). 
 
Figure: Indicate the name of the municipality you belong to. 
 
Figure 22- Name of Municipality 
The figure above indicates the names of the municipality the participants belonged. Based on the 
results 57% belonged to the City of Johannesburg. Those who belonged to City of Tshwane (27%) 
and finally those who were from city of Ekurhuleni (16%) followed this. 
 
Descriptive statistics: Summary of Likert Scale Results  
The sections that follow provide diagrammatic representations of how participants responded to 
the individual questions. These questions were on Leadership Skills, technical/analytic skills, 
technology transfer performance and lastly municipality performance. 





Disagree Neutral Agree Strongly 
Agree 
LS1 17.2% 19.2% 26.3% 29.3% 8.1% 
LS2 6.1% 10.1% 32.3% 42.4% 9.1% 
LS3 8.1% 13.1% 30.3% 33.3% 15.2% 
LS4 15.2% 14.1% 23.2% 34.3% 13.1% 
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LS5 16.2% 9.1% 31.3% 34.3% 9.1% 
LS6 13.1% 9.1% 26.3% 35.4% 16.2% 
LS: LEADERSHIP SKILLS 
LS1: I develop and implement technological acquisition plans 
LS2: I am able to re-organize our municipality work schedule to align with new technology 
LS3: I am able to adjust our municipality activities to meet new technology acquisition plans 
LS4: I develop technological acquisition, objectives and strategies that meet our municipality 
goals 
LS5: I am able to control acquisition plans for new technology 
LS6: I communicate well with our suppliers about new technology requirements 
Table one shown above present’s individual responses for leadership skills questions. The results 
indicate that most of the responses either were neutral or agreed to the questions. The highest 
percentage were those who agreed (42%) that they were able to re-organize their municipality 
work schedule to align with the new technology (LS2). It can be observed that 17% strongly 
disagreed to the statement that they develop and implement technological acquisition plans (LS1). 









TAS1 0% 5.1% 22.2% 47.5% 25.3% 
TAS2 2% 9.1% 36.4% 41.4% 11.1% 
TAS3 9.1% 10.1% 32.3% 34.3% 14.1% 
TAS4 4% 14.1% 30.3% 36.4% 15.2% 
TAS5 5.1% 7.1% 35.4% 30.3% 22.2% 
TAS: TECHNICAL /ANALYTIC SKILLS 
TAS1: I am very knowledgeable about technological problems in our municipality 
TAS2: I am very knowledgeable about the new technology required to solve our problems 
TAS3: I am very knowledgeable about the major suppliers of the new technology our municipality 
requires 
TAS4: I am able to analyse technological acquisition options and their impact on our municipality. 
TAS5: I am very knowledgeable about other technologies in the market 
 
 
71 | Page 
 
Table two shown above present’s individual responses for technical/analytic skills questions. The 
results indicate that most of the respondents were either moderately agreeing or agreed to the 
questions. The highest percentage were those who agreed (47%) that they were very 
knowledgeable about technological problems in their municipality (TAS1). It can be observed that 
14% disagreed to the statement that they are able to analyse technological acquisition options and 
their impact on the municipality (TAS4). 









TTP1 13.1% 14.1% 36.4% 25.3% 11.1% 
TTP2 9.1% 17.2% 35.4% 34.3% 4% 
TTP3 9.1% 14.1% 33.3% 29.3% 14.1% 
TTP4 10.1% 24.2% 33.3% 25.3% 7.1% 
TTP: TECHNOLOGY TRANSFER PERFORMANCE 
TTP1: Our municipality advances its core new technology to a level above others 
TTP2: Our municipality has improved in its technological capability 
TTP3: Our municipality has been gaining new technology 
TTP4: Our municipality improved in terms of new technology acquisition speed and volume 
Table three shown above present’s individual responses for technology transfer performance. The 
results indicate that most of the responses were either moderately agreeing or agreed to the 
questions. The highest percentage where those who moderately agreed (36%) that their 
municipality advances its core new technology to a level above others (TTP1). 









MP1 14.1% 24.2% 26.3% 25.3% 10.1% 
MP2 16.2% 28.3% 33.3% 15.2% 7.1% 
MP3 12.1% 20.2% 36.4% 24.2% 7.1% 
MP4 11.1% 21.2% 28.3% 32.3% 7.1% 
MP: MUNICIPALITY PERFORMANCE 
MP1: Profitability has increased ever since we started to use the new technology 
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MP2: Due to the quality of the new technology, the municipality improvement effort revenue 
dollars have increased. 
MP3: The number of customers’ satisfaction has increased because of the new technology 
MP4: Our municipality has increased productivity since it acquired new technology. 
Table five shown above present’s individual responses for municipality performance questions. 
The results indicate that most of the responses either disagree or moderately agreeing to the 
questions. The highest percentage where those who moderately agreed (36%) that the number of 
customers’ satisfaction has increased because of the new technology (MP1). It can be observed 
that 16% strongly disagreed to the statement that due to the quality of the new technology, the 
municipality improvement effort revenue dollars have increased (MP2). 
5.2 Structural Equation Modelling Approach 
The above-mentioned was employed in analysing the data for the current study. It is a statistical 
technique that is commonly used for examining associations amongst latent variables or constructs 
constituting a model. SEM is multivariate by nature [108].  It can also be employed as the choice 
statistical technique for creating theoretical concepts and validating proposed casual relationships 
through two or more structural equations. The popularity of SEM is driven by its potential in 
addressing a wide array of modelling challenges taking note of construct indigeneity and 
composite underlying data structures notable in various phenomena [110]. 
When conducting structural equation modelling using Smart PLS, Confirmatory Factor Analysis 
(CFA) and path analysis are done synchronously [111]. CFA serves as a tool for evaluating how 
the latent variables are measured by the observed variables [112]. Path analysis, on the other hand, 
investigates casual relationships among unobserved variables. 
5.3 Measurement Model Assessment 
5.3.1 Reliability and Validity tests in CFA  
Following the establishment of a significant overall fit, dependability and cogency tests were 
conducted as per scholarly recommendations [113]. Item reliability was assessed through the 
forming of factor loadings as recommended by [114]. The degree of variance in an item emanating 
from an underlying construct as opposed to error is recognised using item reliability. Following 
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[115] recommendation, discriminant and convergent cogency were also examined by using the 
AVE. [116] suggest that low-cross correlations signify discriminant validity while the strong 
loading of items on their familiar construct indicates the existence of convergent cogency. [117] 
describe discriminant cogency as the degree of empirical uniqueness of the model constructs, both 
in terms of how they link with other constructs as well as the specific things representing only a 
single concept. Conversely, convergent cogency is described as the extent to which measurement 
items represent a construct. 
Table 10: Scale Accuracy Analysis 

































LS2 3.38 0.997 0.641 0.786 
LS3 3.34 1.135 0.558 0.779 
LS4 3.16 1.267 0.696 0.837 
LS5 3.11 1.203 0.609 0.797 


















TAS2 3.51 0.885 0.495 0.785 
TAS3 3.34 1.126 0.578 0.864 
TAS4 3.44 1.042 0.573 0.849 
TAS5 3.58 1.070 0.442 0.776 
 TTP1 3.07 1.172 0.532    0.745 
 


















TTP3 3.25 1.146 0.611 0.884 
TTP4 2.95 1.091 0.653 0.840 
 
MP 







MP2 2.69 1.131 0.618 0.881 
MP3 2.94 1.105 0.555 0.844 
MP4 3.04 1.129 0.596 0.878 
Note: LS = Leadership Skills; TAS = Technical/Analytic Skills; TTP= Technology Transfer 
Performance; MP= Municipality Performance. 
SD= Standard Deviation       CR= Composite Reliability   AVE= Average Variance Extracted 
* Scores: 1 – Strongly Disagree; 3 – Moderately Agree; 5 – Strongly Agree 
5.3.2 Cronbach’s Alpha test 
The above-mentioned test is used as a test for reliability in the measurement scale. Higher 
coefficients signify higher measurement scale reliability [118]. Table 10 above depicts the results 
of the Cronbach’s Alpha value for each research constructs. Recorded alphas range from 0.819 to 
0.896 thus indicating the validity of the measurement scale. The decision criteria used is that alpha 
values should be above 0.6 as recommended by [119]. Additionally, the item to total values ranged 
from 0.495 to 0.695 and was consequently above the cut-off point of 0.5 as advised by [120]. The 
consistency of the measurement scales used in the study is therefore validated by the results of the 
Cronbach’s Alpha test.  
5.3.3 Composite Reliability (CR) 
Internal reliability of the study constructs was examined using Composite Reliability tests as per 
[121]. Internal consistency is notable in instances where a construct records a Composite 
Reliability index above 0.7 [122]. To this extent, recorded CR values of amongst 0.857 to 0.927 
confirm the being of internal reliability for all constructs of the study. 
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5.4 Validity 
The above-mentioned was tested using convergent and discriminant cogency tests. Results from 
both tests are detailed below accompanied by brief explanations of each test. 
5.4.1 Convergent validity 
5.4.1.1 Factor Loadings and Item-to-total correlation values 
Convergent cogency gives an explanation of item variances to expose the extent of convergence 
amongst a construct and its indicators [123]. In line with [125] recommendations, the study 
examined factor loadings as a way of identifying convergent validity among the measurement 
items. This compliments other processes for determining convergent validity such as checking 
connections in the item-total index [124]. Good convergent validity is noted when items load 
sturdily on their shared construct [126]. Convergent validity is present when a loading is above 0.5 
[127]. To this extent, the final items used in the current study loaded well on their respective 
constructs with the values ranging from 0.477 - 0.886. It can thus be asserted that there is good 
convergent validity. Items under study significantly explain more than 50% of their respective 
constructs. More so, the presence of convergent validity is noted through the CR values which are 
all computed above the 0.7 thresholds as per scholarly recommendations.  
5.4.1.2 Average Variance Extracted (AVE) 
According to [128], “The average variance extracted estimate reflects the overall amount of 
variance in the indicators accounted for by the latent construct”. Higher AVE values (greater than 
0.40) signify good representation of latent constructs by indicators. Recorded AVE values for this 
study were all above 0.4 and are thus acceptable according to literature [129]. AVE values 
indicated indexes ranging from 0.583 to 0.761 points to good illustration of the dormant constructs 
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5.5 Discriminant validity 
5.5.1 Inter-Construct Correlation Matrix 
The above-mentioned matrix checks the level of correlation among research constructs. A 
correlation coefficient below 1.0 is preferred. Table 11 details the correlation coefficients of the 
paired variables under study. Discriminant validity can be noted for all pairs given that all 
coefficients are below 1.  
Table 11: Correlation Amongst Contrasts 
 
RESEARCH CONSTRUCTS 
LS MP TAS TTP 
Leadership Skills (LS) 
 









             
  1 
  






                 
  1 








Note: LS = Leadership Skills; MP= Municipality Performance; TAS= Technical and Analytic 
Skills; TTP= Technology Transfer Performance. 
The inter-construct correlations ranged amongst 0.302 (showing signs of discriminant validity) 
and 0.590 (indicating a fair level of convergent validity). Based on the inter-construct correlation 
matrix, discriminant validity existed as a result of highly dissimilar constructs. 
5.6 Structural Model Assessment 
5.6.1 Path Modelling  
Data analysis was conducted using SEM involving path analysis. According to [132] path 
modelling is used to describe the relationships amongst measured or realised variables and their 
theoretical constructs. It is also used to test the “structural paths of the conceptualized research 
model” [133]. P-values and standard regression coefficients were used to examine the study’s 
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structural model [134]. Path modelling focused mainly on explaining the standardised regression 
coefficients and their predictive ability.  
 
Figure 23- Structural Model 
Note: LS = Leadership Skill; TAS = Technical &Analytic Skills; TTP = Technology Transfer 









78 | Page 
 
 5.7 Model Fit Indices  
Table 12: Model Fit 
 
A standard bootstrapping procedure was conducted using Smart PLS 3. [136] define SRMR as 
“the variance among the observed correlation and the model implied correlation matrix”. The 
general expanse of the differences is weighed amongst realised and anticipated correlations as a 
complete assessment of model fit criterion. While NFI is defined as 1 less the Chi² value of the 
conceptual model divided by the Chi² values of the null model. NFI values should range amongst 
zero and one, the closer the NFI value is to 1, the greater the fit. For the estimated fit indices of 
SRMR and NFI, a certain threshold is recommended such as SRMR < 0.08 and NFI > 0.90. For 
this study, the SRMR value was 0.079 and for NFI 0.742. This indicated that the conceptual model 
of this study had a marginal good fit as indicated by the global Goodness-of-Fit (GoF) statistic - 
although it could have been stronger at 0.9 for NFI.  
5.8 Hypothesis testing 
Following the assessment and finalization of the hypothesized model, the study examined the 
causal relationships amongst latent variables using path analysis, deducting from [137]. Table 13 
below presents the results obtained through hypothesis testing. T-statistics above 1.96 (t >1.96) 
indicate the presence of a substantial relationship amongst variables. Higher path coefficients 
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2.844 0.005 Supported and 
significant 







4.245 0.000 Supported and 
significant 
Technical/Analytic Skill 
(TAS)      
Technology Transfer 





2.025 0.043 Supported and 
significant  










H5 0.435 4.323 0.000 Supported and 
significant 
Note: LS = Leadership Skill; TAS = Technical &Analytic Skills; TTP = Technology Transfer 
Performance; MP = Municipality Performance. 
Drawing the results in Table above, H4 was supported (t=0.522) was supported but irrelevant since 
the t statistics value was less than 1.96. In as far as H1 (t=2.844); H2 (t=4.249); H3 (t=2.025) and 
H5 (t=4.323) are strong and supported since both the t statistics are above two.  
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5.8.1 Results after testing hypothesis 1  
The results obtained following the test of H1 confirmed that they are an association amongst 
leadership skills and municipality performance. A path coefficient of 0.330 was realized after 
testing H1. This means that leadership skills have a strong influence on the performance of the 
municipality. Furthermore, the results indicate that this relationship is positively related in a 
significant way (p=0.005). 
5.8.2 Results after testing hypothesis 2 
The results obtained following the test of H2 confirmed that there is an association between 
leadership skills and technology transfer performance.  A path coefficient of 0.429 was realized 
after testing H2. This means that leadership skills have the strongest relationship with technology 
transfer performance. Furthermore, the results indicate that this relationship is positive and 
significant (p= 0.000). 
5.8.3 Results after testing hypothesis 3 
The results obtained following the test of H3 confirmed that there is an association between 
technical/analytic skills and technology transfer performance. A path coefficient of 0.203 was 
realized after testing H3. This means that technical and analytic skills positively influence 
technology transfer performance. Moreover, the results indicate that technical and analytic skills 
are positively related to technology transfer performance in a significant way (p= 0.043). 
5.8.4 Results after testing hypothesis 4 
The results obtained following the test of H4 confirmed that there is a weak relationship between 
technical and analytic skills and municipality performance. A path coefficient of --0.049 was 
realized after testing H4. This means that technical and analytic skill has a weak effect on the 
performance of the municipality. Furthermore, the results indicate that technical/analytic skills and 
municipality performance are negatively related in an insignificant way (p=0.602). 
5.8.5 Results after testing hypothesis 5 
The results obtained following the test of H5 confirmed that there is an association between 
technology transfer performance and municipality performance. A path coefficient of 0.435 was 
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realized after testing H5. This means that technology transfer performance positively influences 
municipality performance. Moreover, the results indicate that technology transfer performance is 
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CHAPTER 6:  CONCLUSIONS AND RECOMMENDATIONS 
Introduction 
The previous chapter provided a discussion of the experiential results of the study. Various stages 
of data analysis were identified and described in detail. This chapter presents a summary of the 
results, the conclusions and limitations of the study, and recommendations for further studies. 
6.1 Conclusion on the influence of leadership skill on municipality performance. 
The study’s first empirical objective was to investigate the influence of leadership skills on 
municipality performance. The results realized after analysis identified that indeed leadership 
skills have to some extent a direct effect on the performance of the municipality. This relationship 
is of importance for this study. Compared to other constructs, leadership skills are essential in 
predicting municipal performance. 
6.2 Conclusions on the influence of leadership skill on technology transfer performance  
The study’s second objective was to investigate the influence of leadership skills on technology 
transfer performance. The results acquired after analysis revealed that leadership skills have a 
positive influence on technology transfer performance. It can, therefore, be concluded that 
leadership skills have a constructive effect on technology transfer performance. Results also 
revealed that the relationship between the two variables is important. Therefore, it is now 
understood that leadership skills have a strong positive and significate effect on technology transfer 
performance. Leadership skills have the strongest effect on technology transfer performance as 
compared to the relationship between technical/analytic skills on technology transfer performance. 
6.3 Conclusion on the influence of Technical/Analytic Skill on Technology Transfer 
Performance 
The study’s third objective was to investigate the influence of technical/analytic skill on 
technology transfer performance. The results obtained after analysis revealed that 
technical/analytic skill has a positive and strong influence on technology transfer performance. 
Results also made it evident that the relationship between the two variables is important. It can, 
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therefore, be accepted that when the leadership has technical/analytic skills in acquiring new 
technology for a municipality the technology transfer is more likely to be successful and effective. 
Hence, the municipality leadership must ensure that they have the technical skill before acquiring 
a technology due to its strong effects on technology transfer performance.   
6.4 Conclusion on the influence of Technical/Analytic Skill on Municipality Performance  
The study’s fourth objective was to investigate the influence of technical/analytic skill on 
municipality performance. The results obtained after analysis revealed that the technical/analytic 
skill has a negative influence on municipality performance. It can, therefore, be concluded that 
technical/analytic skill will have a potent effect on municipality performance. Results also made 
it evident that the relationship between the two variables is insignificant. It can, therefore, be 
accepted that when practitioners attempt to increase municipality performance, they should 
consider improving their leaderships’ technical/analytical skills because it has a negative influence 
on municipality performance after acquiring new technology.  
6.5 Conclusion on the influence of Technology Transfer Performance on Municipality 
Performance 
The study’s fifth objective was to investigate the influence of technology transfer performance on 
municipality performance. The results acquired after analysis revealed that technology transfer 
performance has a positive influence on municipality performance. The study also suggests a 
significant relationship between these variables. Further it can be noted that technology transfer 
performance has a comparably higher effect on municipality performance than leadership skills 
and technical or analytical skills. 
6.6 Overall conclusion 
It was identified that leadership skills and technical/analytic skills are predictors of technology 
transfer performance and municipality performance. Whereas technology transfer performance is 
a mediator of municipality performance. Moreover, it was evident that technology transfer 
performance has a significant influence and the strongest positive influence on municipality 
performance. 
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6.7 Recommendations 
The following recommendations for improving municipal performance arise from the study 
results.  
6.7.1 Recommendations: Influence of leadership skills on municipality performance  
Noting the positive response of municipal performance to leadership skill, it is recommended that 
municipalities cultivate good leaders so as to boost performance. The study suggested a positive 
and significant relationship amongst leadership skills and municipality performance giving rise to 
the suggestion that investment in leadership skills is pertinent for improved performance. The 
results can be used as a guideline for municipalities that intend to purchase or acquire new 
technology. The linkage leadership skills and municipality performance could be used to motivate 
the municipalities to train or improve their leadership skills. 
6.7.2 Recommendations on the influence of leadership skill on technology transfer 
performance 
The results realized have taken that leadership skill has a positive impact on technology transfer 
performance. This relationship is positive and significant. This study, therefore, commends that in 
their efforts to achieve technology transfer performance, the management of the municipality 
should pay more courtesy to improve the leadership skills of their employees. 
6.7.3 Recommendations on the influence of Technical/Analytic Skill on Technology Transfer 
Performance 
It was also acknowledged from the results that technical/analytic skills have a positive influence 
on technology transfer performance and that the relationship amongst the two variables is 
significant. The study, therefore, commends that managers of a municipality should prioritise in 
having an outstanding technical/analytic skill of their employees which in turn has a positive 
influence on the performance on the technology transfer.  
6.7.4 Recommendations on the influence of Technical/Analytic Skill on Municipality 
Performance. 
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The current study exposed some negative effects of technical/analytical skills on municipality 
performance. The study also suggests an inverse and insignificant relationship between municipal 
performance and technical/analytical skills. As a result, it is recommended that municipal manager 
invests in technical and analytic skills to facilitate improved municipal performance.  
6.7.5 Recommendations on the influence of Technology Transfer Performance on 
Municipality Performance.  
The results of this study indicated that there is a positive relationship between technology transfer 
performance and municipality performance. The relationship between the variables is significant. 
The study, therefore, commends that municipality managers should prioritise in making sure that 
the technology transfer performance is well established in order for the municipality performance 
to increase because of the new technology. 
6.8 Overall recommendations 
In overall, since the technology transfer performance has the strongest impact on municipality 
performance when compared to other research constructs, the current study, therefore, commends 
that the municipality leadership should prioritise in establishing knowledge and understanding of 
the transfer performance of the acquired technology within their Municipalities. 
6.9 Limitations and Future Studies 
The current research has some limitations. The biggest limitation of the study was the number of 
participates. The study had a sample size of 300 participates and only 200 where collected. Of the 
total number collected 13% of the participates had not acquired new technology in the past 5 years 
which means they could not continue participating in the survey. Another limitation was on the 
model that had two predictors. An avenue for further study arises wherein there is potential to 
enlarge the model suggested in this study through the inclusion of other research variables. 
Potentially, revised conceptual models may provide richer insights into municipality leadership 
and adding new knowledge or insight on how to increase municipality performance before and 
after acquiring new technology. It will also add new literature to the existing body of academic 
literature on municipality performance. 
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8. ANNEXURES  
8.1 Questionnaire Sample 
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